The main aim of this research is to analyze whether the firm's innovation capacity and innovation performances differs according to the level of training/education of its managers as well as analyzing whether the capacity of innovation of the companies effects the innovation performances. To do this, the data was gathered by means of a questionnaire from 456 participating managers working in 274 firms listed among the top 500 companies in Turkey. The research hypotheses were tested by analyzing obtained data by making confirmatory factor analyses, correlations analysis, reliability analysis, one-way ANOVA analysis and regression with SPSS 24 software. As a result of the research, in terms of innovation performance, there is a difference between the managers who have master's degree and the managers who have other training/educational level. In addition to these, firm's innovation capacity significantly effects innovation performance in a positive way.
Introduction
Innovation is the most important factor in the survival of a company. Innovation is defined as "the intentional introduction and application within a job, work team or organization of ideas, processes, products or procedures which are new to that job, work team or organization and which are designed to benefit the job, the work team or the organization" (West & Farr 1990: 9) . A firm can increase its innovation capacity and innovate its products, services or processes by research and development (R&D) and make it harder for competitors to imitate to them. Thus, the capacity and characteristics of R&D which is an important element of innovation capacity gives to the firm the opportunity to execute the innovation program successfully (Cavusgil et al., 2003, p. 10) . On the other hand, innovative performance focuses both on the technical aspects of innovation and on the offering of new products into the market (Zizlavsky, 2016: 819) . Drucker (1954) argued that due to market characteristics are the short life cycle and high new product entry rate, innovation capacity is a critical element in achieving superior innovation performance. In this regard, innovation capacity is important for firms in complex and dynamic environment as competitive advantage factor (Yam et al., 2004 (Yam et al., , p. 1123 . Knowledge is a power and this power feeds the innovation. There are two types of knowledge: explicit and tacit knowledge and both of these are useful for innovation. However, tacit knowledge provided by vocational training have a critical role in the firm's innovation capacity because of its inability to be learn in a short time (Cavusgil et al., 2003, p. 10 ) and due to the inability to be conveyed in words or in writing (Polanyi, 1962 (Polanyi, , 1966 Nonaka, 1991, pp. 96-104; Nonaka & Takeuchi, 1995, p. 62) . Thus practical training is more strategic than theoretical education at school. There are also researches on the relationship between innovation and age (Frosch, 2011) . Many researchers were determined that innovations emerged at middle ages (30-40 ages) after the accumulation of tacit and explicit knowledge through education at young age (Lehman, 1966, p. 266; Jones, 2010; Frosch, 2011, p. 415) . Some researchers in their studies found that there is a common belief that older employees are less innovative than their younger co-workers. It is believed to that older employees are usually weak with regard to be flexibility, openness to novelty, and motivation (Ng & Feldman, 2012; Rietzschel & Zacher, 2017, pp. 1-4) . Marital status is another demographic variable and previous findings are different from each other. According to some, the marital status of employees has a negative impact on innovation performance.
The aim of this article is to examine whether there is an impact of managers' training/education on innovation capacity and performance. Therefore, current and limited literature in this area briefly reviewed in order to determine findings of previous research and identify the scope of this research. Limited number of studies on the concept of managers' training/education and innovation capacity and performance in recent years gained interest among researchers within the business management fields. Due to the lack of enough studies on innovation capacity and innovation performance from training perspective in literature, there is an information gap in interaction between innovation capacity and innovation performance of the top 500 firms in Turkey. This study will fill a significant gap in the literature.
Literature Review

Innovation Capacity and Training/Education
Innovation capability is defined as "the way enterprises can generate innovative outputs" (Esterhuizen et al., 2012, p. 2) . Kogut and Zander (1992, p. 391 ) emphasized that innovation is integrating capacity of a firm about bringing out new implementations from current knowledge. At the same time innovation capacity is the capability to develop new versions and make necessary changes in the direction of market demand. Innovation capacity is a factor that can be improved by working. Innovation capacity is the method and capacity of a firm to produce innovative output. The following factors indicate the level of innovation capacity of a firm: (i) product innovation; (ii) process innovation; (iii) investment in R&D, and (iv) new distribution channels (Marques and Ferreira, 2009, p. 56) . Previous researches were determined that innovation capacity emerged at middle ages (30-40 ages) after the accumulation of tacit and explicit knowledge through education at young age (Lehman, 1966, p. 266; Jones, 2010) . Giuri et al., (2007 Giuri et al., ( , p. 1111 surveyed the 9017 inventors granted by the European Patent Office (PatVal-EU) between 1993 and 1997, located in France, Germany, Italy, Netherlands, Spain and the United Kingdom (EU6). They are found that there is a relationship between education and innovation capacity. On the other hand, it is argued that Liu et al. (2016) and Ng & Feldman (2013) examined the impact of training on innovation capacity at Sierra Leone Agricultural Research Institute and their research results showed that training for innovation by collective action and multiple knowledge sources has a positive impact on innovation capacity and development value chains. Watson (2006) argued that education via information and communication technologies leads to improve innovation capacity. The following hypothesis were developed to test whether training/education has an impact on innovation capacity or not. H 1 . Training/education has a significant and positive impact on innovation capacity
Innovation Performance and Training/Education
Innovation performance is defined as "the ability to transform innovation inputs into outputs, and thus the ability to transform innovation capability and effort into market implementation." (Zizlavsky, 2016, p. 818) . Training is one of the factor has an impact on innovation performance. Some studies concluded that there is a relationship between training (or education) and innovation performance (Nazarov & Akhmedjonov, 2012; Sözbilir, 2018) . According to Frosch (2011, p. 416) , education contributes to innovation performance. At the same time in his research, the negative correlation between innovation performances of low educated elderly workers and well-educated young people is misleading. This opinion implied that education has a positive effect on innovation performance. Acemoglu (1997) conducted that there is an interaction between innovation and training in his research. Boring (2017) examined the relationship between employee training (or education) and innovation activities, then he revealed that there is a positive relationship between the employee training, training method and innovation activities. In a study (Haq et al., 2017) organizational tenure has moderated effect negatively on innovation performance, and employees with lesser organizational tenure were found to be more innovative. Thus, following hypotheses developed to test whether education have an impact on innovation capacity. H 2 . Training/education has a significant and positive impact on innovation performance. Prajogo and Ahmed (2006, p. 506 ) defined the innovation capacity as "the organizational potential to innovate, which is determined by the skills and strengths in basic R&D and technology." Also, firm-specific values such as inimitable resources, patents, trademarks, original production methods, technology and experienced engineers, are important source for innovation capacity. Rajapathirana and Hui (2018, p. 45 ) explained the innovation performance as "combination of assets and resources." Prajogo and Ahmed (2006, p. 506 ) surveyed on 194 managers of Australian firms and concluded that there is a significant and strong relationship between innovation capacity and innovation performance. In their study on 379 senior managers of insurance companies in Sri Lanka, Rajapathirana and Hui (2018) , found the significant link between innovation capability and innovation performance. Büyükbeşe and Yıldız (2017) conducted a research in 160 different companies that are located in Gaziantep Organized Industrial Zone and results of their research showed that innovation capacity of companies significantly and positively affected their innovation performance. Following hypothesis developed to test whether innovation capacity has an impact on innovation performance or not.
Impact of Innovation Capacity on Innovation Performance
H 3 . Innovation capacity has a significantly and positively impact on innovation performance 3. Methodology
Sample Design
This study was conducted in the top 500 companies operating in Turkey because of these large-scale firms are mature and knowledge base firms and they have more opportunities to develop innovative solutions and more conscious of gaining competitive advantage. Data for the empirical study was collected through a questionnaire from 456 managers of 274 companies which are listed in top 500 companies in Turkey. The response rate was 18.3% on the manager basis and 54.8% on the firm basis.
Measures and Data Analysis
The questionnaire composed of three parts; demographic characteristic, innovation capacity, and innovation performance. Demographic characteristic survey of the managers that includes five items (gender, age, education, marital status, and tenure). Innovation capacity was measured using six-item scale adapted from the study of Calantone et al. (2002) . Also innovation performance was measured using a eightitem scale adapted from Prajogo and Ahmed (2006) and one item was added for this study, thus total item number was nine. Both of the innovation scales were used as Likert type (Innovation capacity: 1=Worst in industry, 5=Best in industry; Innovation performance: 1=Strongly disagree, 5=Strongly agree). SPSS 24.0 as well as descriptive statistics, One-Way ANOVA and Simple Linear Regression analyses were used to test the research hypothesis.
Results
The findings about demographic characteristics of respondents are shown in Table  1 . The sample was mostly male (75,7%) with remaining 24,3% female. Married respondents are majority (57.5%). Most of the managers are between 25 and 34 years old (53.5%). Regarding education level, 3.3% described their education as high school and below,12.1% vocational junior college, 49.3% bachelor degree, 34.4% master, and 0.9 doctoral degree. In terms of tenure (workplace experience), as follows: up to five years (19.7%), from three to five years (32.0%), from six to nine years (19.3%), from ten to twelve years (14.9%), and 13 years and over (14.1%). Regarding education level, 69.2% described their education as bachelor degree; 11.0% master; 6.6% vocational junior college; 13.2% high school or below. On the other hand, companies were categorized by number of employee: below 250 employees (8.3%), 250-500 employees (21.5%), 501-1000 employees (25.9%), 1001-2000 employees (18.4%), 2001-3000 employees (15.1%), and 3001 employees and over (10.8%). 
Analysis Related to Reliability and Validity of the Research
The reliability of research scale in the survey is measured by Cronbach's Alpha and values of all scales were over .70 reflecting an acceptable level (Nunnally. 1978) . Confirmative factor analysis was used to determine validity of this study. KaiserMeyer-Olkin (KMO) values are over .70 reflecting a good level and also common variances of variables are over .50. highly good. As a result of Bartlett's test of sphericity all scales in the survey are statistically significant at .000 level and it shows that samples are sufficient to analysis (Sharma, 1996) . The results of reliability and validity analysis of scales are shown in Table 2 . Table 3 presents the descriptive results for innovation capacity and innovation performance. The correlations between constructs are significant. Training/education is significantly and positively but low level correlated with perceived innovation capacity (r = .134, p< .01) and innovation performance (r = .114, p< .05). Also, there is a positive correlation between innovation capacity and innovation performance (r = .539, p< .01). 
Correlation Analysis
Descriptive statistics
Descriptive statistics of participants' innovation capacity perceptions are shown in Table 4 and innovation performance perceptions are shown in Table 5 . Participants' evaluation of the innovation capacity and innovation performance was tried to be evaluated with a scale consisting of 6 items and Likert type questions. Evaluation range determined between 1 and 5 (1=Strongly disagree, 2=Disagree, 3=Agee moderately, 4=Agree, 5=Strongly agree).
Likert type questions in the questionnaire were evaluated by taking into consider their averages. The intervals in Table 4 was used to evaluate the averages of innovation capacity and data in Table 5 was used to evaluate the averages of innovation performance. Taking the assumption that the intervals are equal, the score for the arithmetic mean the coefficient of variation was found to be 0.80 [Interval Score = (Highest-Lowest) / 5 = (5-1) / 5 = 0.80]. This value, was added to 1.00, which is the lowest value of the answer codes, and later followed by additions to the next values, thus evaluation intervals was obtained (Küçükali, 2016, p. 538) . Accordingly, the evaluation intervals of the arithmetic mean are: 1.00-1.80= very low; 1.81-2.60 = low; 2.61-3.40 = medium; 3.41-4.20 = high; 4.21-5.00 = very high.
Mean values of participants' perceptions on innovation capacity were shown in Table 4 . The scale item "our company frequently tries out new ideas" has the highest mean value (M = 4.25) while "our company is often the first to market with new products and services" was determined as item has the lowest mean value (M = 4.12). These results indicated that managers, working for top 500 companies in Turkey, have very high level perception in innovation capacity about their companies. Also, mean values of participants' perceptions on innovation performance were shown in Table 5 . The scale item "the updatedness or novelty of the technology used in our processes" has the highest mean value (M = 4.30) while "the number of new products our firm has introduced to the market" was determined as item has the lowest mean value (M = 4.16). It is concluded from descriptive statistics that managers, working for top 500 companies in Turkey, have very high level perception in innovation performance about their companies. 4.4. One-Way ANOVA One-way analysis of variance (ANOVA) was conducted to test whether there is a significant difference between the education of companies' managers and their perception level of innovation capacity and innovation performance separately and results of the analysis were shown in Table 6 . Training/education consisted of five levels (high school or below, associate degree, bachelor degree, master, and doctorate).
According to the results of variance analysis in Table 6 , there is a significant difference between educational level of managers and innovation capacity [F (4, 451) = 5.357, p< .01] and the innovation performance [F (4, 451) = 2.558, p< .05]. A post-hoc test using Tukey HSD test was conducted to compare the mean of the five groups. Tukey HSD test results indicated that managers with master education level had significantly higher innovation capacity scores than high school (MD = .46, p< .05) and bachelor's degree (MD = .17, p< .05). At the same time the managers with master education level had significantly higher innovation performance scores than managers with bachelor degree (MD = .14, p< .05). However, there is no significant mean difference between the managers with associate degree and doctorate. These results showed that Training/Education has impact on innovation capacity and innovation performance. Thus first and second hypotheses; (H 1 ) "Training/education has a significant and positive impact on innovation capacity" and (H 2 ) "Training/education has a significant and positive impact on innovation performance" were accepted. Findings from previous studies supported this work (i.e. Giuri et al., 2007; Liu et al., 2016; Ng & Feldman, 2013; Watson, 2006) . 
Simple Linear Regression
Simply linear regression analysis was conducted to determine that whether innovation capacity has impact on innovation performance or not. The results showed that innovation capacity as control variable contributed positively and significantly to the prediction of innovation performance (R² = .291, p< .01). Thus, third hypothesis (H 3 : Innovation capacity has a significantly and positively impact on innovation performance) was accepted. Adjusted R 2 value indicates that 29.1% of change in the innovation performance is explained by the innovation capacity. Standard beta value indicates that 1 unit change in innovation capacity increases the innovation performance by 0.539 unit. The regression analysis results are shown in Table 7 . 
Discussion and Conclusion
In this study, it was examined that firms how improve their innovation capacity and innovation performance by the training of the managers or employing well trained managers. Also how impact of innovation capacity on innovation performance. Empirical data which were obtained from the 456 managers working in biggest firms in Turkey was used in this research. Three working hypotheses are presented, which are denoted H1, H 2 and H 3 and tested with the One-Way ANOVA and regression analyses. H 1 states that training/education has a significant and positive impact on innovation capacity and H 2 states that training / education has a significant and positive impact on innovation performance. One-Way ANOVA analyses results revealed that training/education has a significant and positive impact on innovation capacity (F = 2.558, p< .05) and innovation performance (F = 5.357, p< .001). In this study, also determined that innovation capacity has a significant and positive impact on innovation performance (β = .539; p< .001). Therefore, the results supported H 1 , H 2 , and H 3 . Giuri et al. (2007 Giuri et al. ( : 1111 found that there is a relationship between education and innovation capacity. Ng and Feldman (2013) and Liu et al. (2016) determined that training has impact on innovation capacity. Previous studies also support first hypothesis (H 1 ). Second hypothesis of this study (H 2 ) was supported by earlier empirical studies that investigated the impact of training on innovation performance (Acemoglu, 1997; Frosch, 2011, p. 416; Nazarov & Akhmedjonov, 2012; Boring, 2017; Sözbilir, 2018) . Finally, some studies concluded that innovation capacity has impact on innovation performance (Prajogo & Ahmed, 2006, p. 506; Büyükbeşe & Yıldız, 2017; Rajapathirana & Hui, 2018) . These results verified third hypothesis (H 3 ) of the research.
This study indicates that contribution of the educated managers who can generate new ideas and develop innovative solutions for a firm that wants to improve their innovation capacity and innovation performance. Post hoc (Tukey HSD) test results showed that master level managers have higher innovation capacity and innovation performance than managers at other levels of education. Innovation capacity is another factor that boosts innovation performance. The innovation capacity of firms enables to them search out new systems, develop new product and services quickly and put on market. Thus, firms can gain sustainable competitive advantage. (Rajapathirana & Hui, 2018, p. 45) . There is a limitation of this study that the sample of this study is composed of the firm managers. Whereas a study involving sampling of all firm employees allows for a more general results.
